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Simultaneous Administration of Varicella Vaccine and Other Recommended
Childhood Vaccines — United States, 1995–1999

Live attenuated varicella vaccine (Var) is recommended in the United States for chil-
dren aged 12–18 months and for susceptible older children, adolescents, and adults (1 ).
The Advisory Committee on Immunization Practices recommends that Var be adminis-
tered either simultaneously with measles-mumps-rubella (MMR) vaccine or separately
by >30 days (1 ). This report summarizes an evaluation of these recommendations, which
found that a decrease in Var effectiveness occurred when Var was administered
<30 days after MMR; therefore, as currently recommended, physicians should adminis-
ter Var simultaneously with MMR or wait at least 30 days if the vaccines are adminis-
tered separately.

Using the Vaccine Safety Datalink (VSD) project, the effectiveness of Var was
assessed when administered simultaneously with or within 30 days of administering
MMR; diphtheria and tetanus toxoids and pertussis vaccine (DTP); Haemophilus
influenzae  type B vaccine (Hib); oral poliovirus vaccine (OPV); inactivated poliovirus
vaccine (IPV); and hepatitis B vaccine (HepB). VSD links computerized vaccination records
to clinic and hospital discharge records of children from several large health mainte-
nance organizations (HMOs) in the United States (2 ). VSD has expanded from four to
seven HMOs and includes an estimated 2.5% of the U.S. population.

A retrospective cohort study was conducted among children from the two HMOs in
the VSD project with the earliest available automated clinic data and the highest uptake
of Var. Children included in the study cohort were those who received Var at age
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>12 months during January 1995–December 1999 at HMO A and during January 1996–
December 1999 at HMO B. The effectiveness (or failure) of Var can be measured by the
proportion of vaccinated children who develop varicella breakthrough infections (i.e.,
cases of varicella that occur following exposure to wild-type virus) >42 days after Var;
each recommended vaccine was compared with the incidence of breakthrough varicella
in children who received Var simultaneously with the vaccine, children who received Var
<30 days after the vaccine, and control children who received Var >30 days before or
after the vaccine.

To identify breakthrough disease, clinic and hospital discharge records from both
HMOs were screened for having the same International Classification of Diseases, Ninth
Revision, (ICD-9) codes* for varicella. Automated telephone contact records available at
HMO B also were screened for reports of varicella. Cox proportional hazards models
were used to estimate the relative risks (RRs) for breakthrough disease between chil-
dren receiving Var and other recommended childhood vaccines at different intervals,
group-matched on year of birth, year and month of vaccination, and HMO membership.

A cohort was identified of 104,192 children vaccinated with Var from HMO A and
10,482 from HMO B. The median age of children receiving Var was 15 months (range: 12–
71 months). The median follow-up time after Var was administered was 20 months
(range: 1 day–4.5 years). The number of children aged >12 months receiving other
vaccines simultaneously with Var, receiving Var before 30 days following other vaccines,
and receiving Var >30 days before or after other vaccines also were identified (Table 1).
The median age and age range were not available for vaccines other than Var.

The simultaneous administration with Var of the vaccines studied did not increase the
risk for breakthrough disease (Table 2). Receipt of Var <30 days following MMR was
associated with a 2.5-fold increase in the incidence of breakthrough disease (95% confi-
dence interval [CI]=1.3–4.9). Receipt of Var <30 days following any of the other vaccines
did not increase the risk for breakthrough disease.
Reported by: J Mullooly, PhD, Northwest Kaiser Permanente, Portland, Oregon. S Black, MD,
Northern California Kaiser Permanente, Oakland and San Francisco, California. Child Vaccine
Preventable Disease Br and Vaccine Safety and Development Activity, Epidemiology and
Surveillance Div, National Immunization Program; and an EIS Officer, CDC.

Editorial Note: No adverse effects have been reported of simultaneous administration
of DTP, Hib, MMR, and OPV on the immunogenicity of Var (3–6 ), and the absence of
increased risk for breakthrough varicella among children receiving MMR, DTP, Hib, OPV,
IPV or HepB simultaneously with Var confirms these findings. Recommendations that
caution against the use of Var and MMR within 30 days of each other (1 ) are based on
the reported reduction in responsiveness to smallpox vaccine following measles vaccine
(7 ). Findings in this report indicate an increased risk for breakthrough disease in children
who received Var <30 days after MMR. No increase in breakthrough disease was noted
in children who were administered Var <30 days after any of the other vaccines.

The findings in this report are subject to at least two limitations. First, the VSD data-
base contains only information on medical encounters. The number of cases of break-
through varicella, which is usually mild and not brought to medical attention (8 ), may be
underestimated; however, this underestimation is not likely to differ by vaccine adminis-
tration schedules. Second, misclassification of cases might have occurred during the
assignment of ICD-9 codes.

*Code 052.
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TABLE 2. Relative risk (RR) of infection with breakthrough varicella in children
aged >12 months associated with receiving another vaccine <30 days preceding
varicella vaccine (Var) or simultaneously compared with receiving Var >30 days
before or after another vaccine, by vaccine — California and Oregon, 1995–1999

Simultaneous with Var Var  <30 days later

Vaccine* RR (CI†) RR (CI)

MMR 1.1 (0.9–1.4) 2.5§ (1.3–4.9)
DTP 1.1 (0.9–1.3) 1.0 (0.4–2.6)
Hib 1.1 (0.8–1.3) 0.4 (0.1–2.6)
OPV 1.1 (0.8–1.5) 1.6 (0.5–5.1)
IPV 2.1 (0.5–8.4) —¶

HepB 1.2 (0.7–1.9) 2.3 (0.8–6.7)
* MMR: combined measles-mumps-rubella vac)cine; DTP: diphtheria and tetanus toxoids and

pertussis vaccine; Hib: Haemophilus Influenzae type B vaccine; OPV: oral poliovirus vaccine;
IPV: inactivated poliovirus vaccine; HepB: hepatitis B vaccine.

† Confidence interval.
§ RR significant.
¶ Numbers were too small for meaningful analysis.

TABLE 1. Number of children aged >12 months who received varicella vaccine
(Var) and another vaccine, by vaccine and interval to Var — California and Oregon,
1995–1999

Simultaneous Var <30 days Var >30 days
with Var after  before or after

Vaccine* No. No. % No. % No. %

MMR 112,847 78,595 (68.5) 767 (0.7) 33,485 (29.2)
DTP 106,636 48,930 (42.7) 849 (0.7) 56,857 (49.6)
Hib 69,691 33,673 (29.4) 573 (0.5) 35,445 (30.9)
OPV 46,824 17,756 (15.5) 341 (0.3) 28,727 (25.1)
IPV 9,859 4,810 ( 4.2) 118 (0.1) 4,931 ( 4.3)
HepB 19,917 7,368 ( 6.4) 441 (0.4) 12,108 (10.6)
* MMR: combined measles-mumps-rubella vaccine; DTP: diphtheria and tetanus toxoids and

pertussis vaccine; Hib: Haemophilus influenzae type B vaccine; OPV: oral poliovirus vaccine;
IPV: inactivated poliovirus vaccine; HepB: hepatitis B vaccine.

No evidence was found that simultaneous administration of MMR, DTP, Hib, OPV, IPV,
or HepB and Var increases the risk for breakthrough disease. To minimize the number of
visits needed for immunization, Var should be administered simultaneously with these
vaccines or should follow administration of MMR by >30 days.
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Weekly Update: West Nile Virus Activity —
United States, November 14–20, 2001

The following report summarizes West Nile virus (WNV) surveillance data reported to
CDC through ArboNET and verified by states and other jurisdictions as of November 20, 2001.

During the week of November 14–20, three human cases of WNV encephalitis or
meningitis were reported from Massachusetts (two) and New Jersey (one).  During the
same period, WNV infections were reported in 87 crows, 23 other birds, and 13 horses. A
total of three WNV-positive mosquito pools were reported from two states (Georgia and Ohio).

During 2001, a total of 48 human cases of WNV encephalitis or meningitis have been
reported in New York (12), Florida (10), New Jersey (seven), Connecticut (six), Maryland
(six), Pennsylvania (three), Massachusetts (two), Georgia (one), and Louisiana (one).
Among these 48 cases, 27 (56%) were in males; the median age was 70 years (range:
36–90 years); dates of illness onset ranged from July 13 to October 15; and five (10%)
patients died. A total of 4,604 crows and 1,497 other birds with WNV infection were
reported from 27 states and the District of Columbia (Figure 1); 189 WNV infections in
other animals (all horses) were reported from 15 states (Alabama, Connecticut, Florida,
Georgia, Illinois, Indiana, Kentucky, Louisiana, Massachusetts, Mississippi, New York,
North Carolina, Pennsylvania, Tennessee, and Virginia). During 2001, 756 WNV-positive
mosquito pools were reported from 15 states (Connecticut, Florida, Georgia, Illinois,
Kentucky, Maryland, Massachusetts, Michigan, New Hampshire, New Jersey, New York,
Ohio, Pennsylvania, Rhode Island, and Virginia) and the District of Columbia.

Additional information about WNV activity is available at <http://www.cdc.gov/ncidod/
dvbid/westnile/index.htm> and <http://cindi.usgs.gov/hazard/event/west_nile/
west_nile.html>. Because WNV season is ending, this is the last week of publication of the
weekly updates on WNV activity. A full report on WNV surveillance will be published in
MMWR  at a later date.
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